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The present invention relates to an electronic device com- 
prising an arithmetic circuit for controlling the electronic 
device and a voltage detecting circuit for detecting thai a 
power source voltage supplied to the arithmetic circuit drops 
below a predetermined voltage value guaranteeing an opera- 
lion of the arithmetic circuit at a predetermined operating 
frequency. The electronic device is provided with an oper- 
ating frequency changeover circuit for changing the oper- 
ating frequency of the arithmetic circuit to one of a plurality 
of frequencies and the operating frequency changeover 
circuit changes the operating frequency or the arithmetic 
circuit to a lower frequency if it is delected thai the power 
source voltage drops below the predetermined voltage value. 
This configuration enables provision of an electronic device 
such as a camera without a complicated circuitry, being free 
from a runaway condition of an arithmetic circuit such as a 
microcomputer at an occurrence of a power supply inter- 
ruption caused by shock or vibration, so that a user has no 
unnatural operating feel at the power supply interruption. 



VDD<Vh 
GENERATE INTERRUPTION 



"\ f #001 

V 







SET OPERATION 
FREQUENCY j 
f = 4MHz 






PERFORM BACKUP 
OPERATION OF CAMERA 
CONTROL DATA 







#002 



PERFORM CHATTERING 
GENERATION ALARM 



#004 




4/17 * RCVD AT 3/7/2007 1:58:56 PM (Eastern Standard Time] * 8VR:USPTO-EFXRF-5/12 * DNIS:2738300 * CSID:(661) 460-1980 • DURATION <mm-ss):08-O6 



3/7/2007 11:59 AM FROM: (661) 460-1986 Huffman Patent Group, LLC TO: 1-571-273-8300 PAGE: 005 OF 017 



Patent Application Publication Aug. 14, 2003 Sheet 1 of 8 



US 2003/0154230 Al 



CVJ 



CD 



Q 
O 



CM 



<C3L 

o>o 



Q_ 

o 



CO 



CO 



UJ 

CO 



o 



QCO 



to 



X 



1-05 

LU LU = 
OCQO 



—J 



CO 



XI 



x 



LU 
> 

o 

hi 

ooo 



CTJ 



X 



o o 

,"<l— 

DC — l(T=r 

UJZ70 
i=COOO 



C5 



3^= 
I ZD 

<5<=> 

00 



I— CD 



PAGE 5/17 * RCVD AT 31712007 1:58:56 PM [Eastern Standard Time] ' 8VR:USPTO-EFXRF-5/12 ' DM8:2738300 * CSID:<661) 460-1986 



* DURATION <mm-ss):08-06 



3/7/2007 11:59 AM FROM: (661) 460-1986 Huffman Patent Group, LLC TO: 1-571-273-8300 PAGE: 006 OF 017 



Patent Application Publication Aug. 14, 2003 Sheet 2 of 8 US 2003/0154230 Al 



FIG. 2 



POWER SOURCE 
VOLTAGE (VDD) 



3.3V 



3.0V -- 



2.7V 



2.4V -- 



2.1V » 



1.8V 




4MHz 



16MHz OPERATING 

FREQUENCY f (Hz) 



PAGE 6/17 * RCVD AT 3/7/2007 1:58:56 PM [Eastern Standard Time] * SVR:USPTO-EFXRF*/12 * DNIS:2738300 * CSID:(661) 460-1986 ■ DURATION <mm-ss):08-08 



3/7/2007 11:59 AM FROM: (661) 460-1986 Huffman Patent Group, LLC TO: 1-571-273-8300 PAGE: 007 OF 017 



Patent Application Publication Aug. 14, 2003 Sheet 3 of 8 US 2003/0154230 Al 



FIG. 3 
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FIG. 6 
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FIG. 8 



#101 




CONTINUE 
EXECUTED 
PROGRAM 



STOP EXECUTED 
PROGRAM 



#107 



#104 




PERFORM BACKUP 
OPERATION OF 
CAMERA CONTROL 
DATA _J 



^#1 



08 



#105 



f = 16MHz 



PERFORM CHATTER- 
ING GENERATION 
ALARM 



#109 




f = 16MHz 



PAGE 12/17 ' RCVD AT M7/2007 1:58:58 PM [Eastern Standard Time] " SVR:USPTO-EFXRF-5/12 * DNIS:2738300 * C8ID:(661) 460-1986 • DURATION <mro-ss):08-06 



3/7/2007 11:59 AM FROM: (661) 460-1986 Huffman Patent Group, LLC TO: 1-571-273-8300 PAGE: 013 OF 017 



US 2003/01 54230 A 1 Aug. 1 4, 2003 



ELECTRONIC DEVICE AND CAMERA 

BACKGROUND OF TIUL INVENTION 
[0001] I. field of the Invention 

[0002] The present invention relates lo an improvement of 
an electronic device or a camera that changes an operating 
frequency of a microcomputer, which is an arithmetic cir- 
cuit, according to a voltage of a power supply. 

[0003] 2. Related Background Art 

[0004] In a portable device thai drives various control 
circuits mounted thereon using power supplied from a 
mounted battery, severe vibration or shock applied to the 
portable device during use may cause a loose connection 
between the mounted battery and a battery section and an 
interruption of supplying power to an incorporated micro- 
computer (hereinafter, referred to as power supply interrup- 
tion). 

[0005] Therefore, this type of portable device prevents 
runaway caused by the power supply interruption by incor- 
porating a reset circuit for initializing the microcomputer if 
power (voltage) supplied into a power supply circuit of the 
microcomputer drops below a predetermined value. In addi- 
tion, with connecting a backup capacitor to a power supply 
circuit of the microcomputer, the voltage supplied to the 
microcomputer is prevented from being less than an opera- 
tion guaranteeing voltage of the microcomputer at an occur- 
rence of a power supply interruption if the interruption 
terrninates within a predetermined period of time. 

[0006] In the former conventional example of a system 
preventing runaway of the microcomputer by detecting a 
power supply interruption, the microcomputer is initialized 
at every power supply interruption and therefore the system 
is very unavailable. In the latter conventional example, the 
device must contain a large-sized capacitor and therefore the 
portable device need be of a large size. 

[0007] Contrary to Ihem, Japanese Patent Application 
Laid-Opeu No. 8-32026 discloses a control unit for control- 
ling a microcomputer to interrupt a program operation 
temporarily instead of Tc-cxccuting the program operation 
from an initial state so as to prevent a reset occurrence at 
every power supply interruption if the power supply recov- 
ers from the power supply Interruption in a short time. 
Furthermore, Japanese Patent Application Laid -Open No. 
7-114401 discloses a control unit enabling measures against 
runaway to be taken at a power supply interruption without 
a need for a complicated circuitry by setting a higher voltage 
than a reset voltage of a microcomputer as an operation 
guaranteeing voltage of the microcomputer so as to secure a 
period of time for a voltage drop from the time when the 
voltage supplied to the microcomputer drops below the 
operation guaranteeing voltage to the time when it reaches 
the reset voltage. 

[0008] In the above control unii in Japanese Patent Appli- 
cation T .aid-Open No. 8-32026, however, the power supply 
interruption stops the operation in execution though a reset 
does not occur at every power supply interruption and 
therefore a device required to continue a series of operations 
such as, for example, a light measurement, a distance 
measurement, and an exposure like a camera cannot keep the 
continuity of the operations disadvantageous^. 



[0009] Furthermore, Japanese Patent Application laid- 
Open No. 5- 1 37393 discloses a contro I unit enabling a stable 
system operation to continue even at a low voltage by 
changing a voltage control method for driving an actuator 
according to a decrease of a power source voltage. 'JTjLs 
control unit, however, has to change a drive circuit for the 
actuator and a structure of its driving method so that the 
actuator can be driven even if a supplied voltage is lower 
than usual because of a fixed operating frequency of a 
microcomputer performing various coutrols. Therefore, 
there is a need for a circuit arrangement enabling Ihe drive 
circuit to drive the actuator even if the voltage is lower than 
the normal voltage and further a need for preparing control 
parameters fox each control method, thereby complicating 
the entire system configuration and the control method. 

SUMMARY OF THE INVENTION 
[001 0] Therefore it is an object of the present invention to 
provide an electronic device comprising an arithmetic circuit 
for controlling the electronic device and a voltage detecting 
circuit for detecting that a power source voltage supplied to 
the ariihrnctic circuit drops below a predetermined voltage 
value guaranteeing an operation of the arithmetic circuit at 
a predetermined operating frequency, wherein the electronic 
device is provided with an opera tiug frequency changeover 
circuit for changing the operating frequency of the arith- 
metic circuit to one of a plurality of frequencies and the 
arithmetic circuit causes the operating frequency 
changeover circuit to change the operating frequency of the 
arithmetic circuit to a lower frequency if it is detected that 
the power source voltage drops below the predetermined 
voltage value. This configuration enables provision of an 
electronic device such as a camera without a complicated 
circuitry, being free from a runaway condition of an arith- 
metic circuit such as a microcomputer at an occurrence of a 
power supply interruption caused by shock or vibration, so 
that a user has no unnatural operating feel at the power 
supply interruption. 

[0011] Other objects and advantages besides those dis- 
cussed above shall be apparent to those skilled in the art 
from the description of a preferred embodiment of the 
invention that follows. In the description, reference is made 
to accompanying drawings, which form a part hereof, and 
which illustrate an example of the invention. Such example, 
however, is not exhaustive of the various embodiments of 
the invention, and therefore reference is made to the claims, 
which follow the description for determining the scope of 
the i rtvemion. 

BRIEF DESCRIPTION OF TIIE DRAWINGS 
[0012] FIG. 1 is a block diagram showing a circuitry of a 
camera control unit according to a first embodiment of the 
present invention; 

[0013] FIG. 2 is a diagram showing a relation between an 
operating frequency and an operating voltage of a micro- 
computer according to Ihe first embodiment of the present 
invention; 

[0014] FIG. 3 is a liming chart showing a power source 
voltage aud a camera control signal according to the first 
embodiment of the present invention; 

[0015] FTC. 4 is also a timing chart showing a power 
source voltage and a camera control signal according to the 
Jirsi embodiment of the present invention; 
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[0016] FIC. 5 is a flowchart showing a camera control 
operation at a time of occurring an interruption process 
caused by a power supply interruption, according to the first 
embodiment of the present invention; 

[04117] KIG. 6 is a flowchart showing a camera control 
operation at a time of occurring a reset process caused by a 
power supply interruption, according to the first embodi- 
ment of the present invention; 

[0018] FIG. 7 is a block diagram showing a circuitry of a 
camera control unit according lo a second embodiment of 
the present invcnlion; and 

[00JL5*] KiG. 8 is a flowchart showing a camera control 
operation at a time of occurring an interruption process 
caused by a power supply interruption, according to the 
second embodiment of the present invention. 

DESCRIPTION OF THE PKEKHRRHD 
EMBODIMENTS 

[0020] The preferred embodiments of the present invcn- 
lion will now be described in detail hereinafter with refer- 
ence to the accompanying drawings. 

[0021] Referring lo FIG. 1, there is shown a block dia- 
gram of an electric configuration of a camera control unit 
and the main part according to a first embodiment of the 
present invealion. 

[0022] Tn this diagram, there is shown a one-chip micro- 
computer 1, which is control means for controlling various 
operations of a camera 20, comprising a CPU, a mask ROM, 
a flash memory, a RAM, and a peripheral circuit, which are 
not shown. The flash memory and the mask ROM store a 
control program and control data for controlling various 
camera operations such as a light measurement, a distance 
measurement, feeding, and stroboscope charging, which are 
read by the CPU so that their functions arc cxcculcd. A 
constant vol luge circuit 2 convert* a battery voltage lo a 
predetermined voltage and Ihen supplies il lo the CPU and 
the above circuits. An oscillating circuit 3, which comprises 
an oscillator not shown, supplies a clock signal having a 
predetermined frequency such as, for example, 16 MH* to 
the microcomputer via a clock changeover circuit 4 
described later. The clock changeover circuit 4 changes a 
frequency of the clock signal supplied to the CPU by 
multiplying and dividing the clock signal from the oscillat- 
ing circuit 3 using known multiplier and divider circuits, f or 
example, it is possible to change an operating frequency of 
the CPU to a high-speed frequency fh-16 MHz or a low- 
speed frequency fl-4 MHz. 

[0023] A reset voltage detecting circuit 5 for detecting a 
power source voltage VDD supplied lo the CPU dctecls Ihat 
the power source voltage VDD drops below a reset voltage 
of the CPU and outputs a first detection signal The term 
-reset voltage" here is a voltage VI that guarantees an 
operation of Ihe CPU al the low-speed frequency fl=4 MHz 
as Ihe power source voltage VDD. A reset circuit 6 issues a 
reset signal RESET for a high-to-low level change to a reset 
terminal of the CPU in response to an input of the first 
detection signal from the reset voltage delecting circuit 5. An 
interruption voltage detecting circuit 7 for detecting the 
power source voltage VDD supplied to the CPU outputs a 
second detection signal when detecting that the power 
source voltage VDD drops below an interruption voltage of 



the CPU. The lenn "inlerruption voltage" here is a vollage 
Vh that guarantees an operation of the CPU at the high- 
speed frequency fh-1 6 MHz. An interruption signal gener- 
ating circuit 8 issues an interruption signal INT for a 
bigh-to-low level change to au interniption terminal of the 
CPU in response to an input of the second detection signal 
from the interruption voltage detecting circuit 7. 

[0024] The following describes a camera control operation 
at an occurrence of a power supply interruption that is an 
operation of the main part according lo Ihe first embodiment 
with reference to FIGS. 1 to 3. 

[0025] Referring to FIG. 2, there is shown a relation 
between an operating frequency f and a power source 
voltage VDD of a 3.3V camera control microcomputer using 
a ballery as a power supply. 

[0026] A shaded aTca in KIG. 2 is an area where the CPU 
in the microcomputer can operate normally. 'There is depen- 
dence between the power source voltage VDD and the 
operating frequency f of the CPU, by which lowering the 
operating frequency f decreases the power source voltage 
VDD at which the CPU is operable. 

[0027] For example, in the 33V CPU shown in FIG. 2, the 
operation guaranteeing voltage Vh is 3.0V in the operation 
at 16 MHz, which is a high-speed operation. Therefore, if 
VDD is within the range of 3.0V to 4.0V, the operation at t fi 
MHz is guaranteed. The lowest operation guaranteeing 
vollage VI is 1.8V in the operation at 4 MHz, which is a 
low-speed operation. In the normal operation of the camera, 
the operation at 16 MHz is performed to realize a high-speed 
operation of the camera. 

[0028] Referring to KIG. 3 and KIG. 4, there arc shown 
diagrams illustrating an output waveform of the power 
source voltage VDD at an occurrence of a power supply 
interruption, a clock signal CT.K supplied to the CPU, an 
interruption signal TNT, and a reset signal RESET. 

[0029] As shown in KIG. 3, if the power source voltage 
VDD of Ihe CPU drops below the operation guaranteeing 
voltage Vh=3.0V during camera operation, the interruption 
voltage detecting circuit 7 detects that the power source 
voltage VDD drops below the interruption voltage 3.0V and 
the interruption signal generating circuit 8 inputs an inter- 
ruption signal (a failing edge signal) for a high-to-low level 
change to the INT, by which an interruption occurs at the 
CPU. 

[0030] The operation sequence at an occurrence of the 
interruption will now be described with refer eocc to a 
flowchart in FIG. 5 and FIG. 6. If an interruption is caused 
by a decrease of the power source voltage VDD due lo a 
power supply interruption resulting from a shock or the like 
hi step #001, the CPU changes the operating frequency from 
the high-speed frequency 10 MHz to the low-speed fre- 
quency 4 MITz by using the clock changeover circuit 4 in the 
next step #002. While Ihis change causes ihe operation speed 
to be one-lburlh thereof, the operation guaranteeing vollage 
of the CPU drops to 1.8V. Subsequently, the control 
progresses to step #003 for a backup operation of camera 
control dala. Specifically, control data such as an image- 
taking mode and a lens position of a lens barrel temporarily 
stored in a volatile memory during operation is stored into 
a nonvolatile memory such as a flash memory. This enables 
the camera to resume the operation without giving a pho- 



PAOE 14/17 * RCVD AT 3/7/2007 1:58:56 PM [Eastern 8tandard Time] * SVR:USPTO-EFXRF-5/12 * DNI8:2738300 • CSID:<661) 460-1986 



* DURATION <mm-ss):08-06 



3/7/2007 11:59 AM FROM: (661) 460-1986 Huffman Patent Group, LLC TO: 1-571-273-8300 PAGE: 015 OF 017 



US 2003/0 1 54230 A 1 Aug. 1 4, 2003 



lographer any unnatural operating Ceel which may be caused 
by an image -taking mode dilTerenl from one that had becu 
used before the power supply interruption, even where the 
CPU is initialized since the power source voltage VDD 
drops below VI (-1.8V) (See FIG. 3 and FIG. 4). 

[0031] In the next step #004, an alarm is given to inform 
the photographer of an occurrence of the power supply 
interruption (chattering generation) by using display means 
not shown such as an external LCD for a camera or sound 
generation means such as a buzzer. This enables the pho- 
tographer to recognize thai, if a camera reset operation 
occurs since the power source voltage VDD drops below 
1.8V as shown in FIG. 4, it is caused by a powei supply 
interruption due to a shock. 

[0032] In the next step #005, the camera is put in a standby 
stale (the above memory backup and chattering generation 
alarm operations are performed) as shown in FIG. 3 and the 
CPU checks, the power source voltage VDD. If the power 
source voltage VDD resumes Vh or a higher voltage, the 
CPU causes the clock changeover circuit to change the 
operating frequency to 16 MHz as shown in FIG. 3 (step 
#006). Jf the power source voltage VDD drops furlher below 
the operation guaranteeing voltage VI as shown in FIG. 4, 
the reset voltage detecting circuit 5 detects that the power 
source voltage VDD is lower than the reset voltage 1 .8 V and 
the reset circuit 6 inputs a reset signal to RESET (step #011). 
In the next step #012, the CPU initializes itself. In the next 
step #013, the CPU checks the power source voltage VDD 
and puts the camera in a standby state until the power source 
voliage VDD rises to Vh or higher where the highspeed 
operation is guaranteed. When the power source voltage 
rises to Vh or higher, the CPU restarts the camera (step 
#014). 

[1)033] According to the first embodiment in the above, if 
the power source vottagc VDD drops below the operation 
guaranteeing voltage Vb (=3.0 V) iu the operation at 16 MHz 
for the normal operatiou of the camera, the CPU is not 
initialized, but the operating frequency is changed to 4 MHz 
with an interruption, thereby preventing the operation from 
being initialized immediately by a power supply interrup- 
tion. In addition, the chattering generation alarm, the 
memory backup opera tion, and the like can be performed 
during a period of lime alter the interruption occurrence and 
before the power souree voltage drops lo the minimum 
operation gunrauteeiug voltage VI (-1.8V) in the operation 
at 4 MTTz where the initialization is necessary, thereby 
enabling the photographer to control the camcia without 
having any unnatural operating feci at Ihe chattering gen- 
eration. 

[0034] Furthermore, if the microcomputer contains a plu- 
rality of memories having different operating voltages, a 
stable operation is achieved at a still lower voltage by 
executing a control program after the change lo 4 MHz on 
a memory operable at the still lower voltage. Foi example, 
if the microcomputer has a flash memory and a mask ROM 
as executable memories, a stable operation is achieved at a 
still lower voltage by using the mask ROM. *l*herefore, if the 
operation guaranteeing voltage of die mask ROM is lower 
than the operation guaranteeing voltage VI (-1.8V) of the 
CPU, the operation at 4 MHz is more stabilized by executing 
Ihe program after the change lo 4 MHz on the mask ROM. 



In other words, the minimum operation guaranteeing voliage 
VI of the microcomputer can be set to a value lower than 
I XV. 

[IH)35] Referring lo FIG. 7, there is shown a block dia- 
gram illustrating an electric configuration of a camera con- 
trol unit and the main part according to a second embodi- 
ment of the present invention, where the same parts as those 
in FIG. 1 arc designated by corresponding reference numer- 
als and their description will be omitted here. In FIG. 7, 
ihcre are shown a distance measurement image taking 
element 9 and a fluctuation detecting sensor 10 for detecting 
camera vibrations. 

[0036] The following describes a camera control operatiou 
at an occurrence of a power supply interruption, which is the 
operation of ihe main part according lo Ihe second embodi- 
ment, with reference lo a flowchart shown in FIG. 8. 

[0037] If il is detected that the power source voltage VDD 
drops below the operation guaranteeing voltage Vh due to a 
power supply interruption resulting from a shock or the like 
and an interruption occurs in step #1 f > 1 , the CPU changes the 
operating frequency f of the CPU from the high-speed 
frequency fh-16 MHz to the low-speed frequency fl-4 MHz 
by using the clock changeover circuit 4 iu the next step #102. 
In the next step #103, it is determined whether the currently 
aelive camera control program is operable also at 4 MHz 
instead of the maximum speed 16 MHz. 

[0038] The term "camera control operation inoperable at. 
1 6 MHz" here is a distance measurement operation using the 
distance measurement image taking element and a camera 
vibration detecting operation using the fluctuation detecting 
sensor, for example. In the distance measurement operation 
and the camera vibration detecting operation, there is a need 
for performing an analog-to-digital conversion and an arith- 
metic operation of mass data al a high speed. 'Iherefore, 
these processes require a period of time four times as long 
as the 1 6 MHz operation as a result of the clock changeover 
from 16 MHz to 4 MHz. In the distance measurement 
operation, the distance measurement need be completed 
within an allowable release time lag and processing time 
four times as long as the 16 MHz operation is not allowable. 
Furthermore, the camera vihration detecting operation need 
be controlled iu real time as far as possible. An increase of 
a time lag caused by the ana log-to- digital conversion and the 
arithmetic operatiou significant! y deteriorates an accuracy of 
ihe camera vibration detecting operation, however. There- 
fore, the operation at 4 MHz is not allowable. 

[0039] If it is determined that the camera operation in 
execution is operable at 4 MHz in the above step #103, in 
olhcT wonts, if the camera operation in execution is other 
lhan the distance measurement operation and the camera 
vibration detecting operation, the control progresses to step 
#104. In the step #104, the CTD checks the power source 
voltage VDD. If the power source voltage VDD resumes Vh 
or a higher voliage, the CPU causes Ihe clock changeover 
circuit lo change the operating frequency to 16 MHz. If the 
power source voltage VDD does not resume Vh or a higher 
voltage, the CPU continues the camera operation in execu- 
tion at 4 MHz (step #106). lhen, if Ihe camera control 
program in execution is completed iu the step #106, the 
control returns to the step #103 to determine again whether 
the operation program to be executed subsequently is oper- 
able. 
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[0040] If il is determined thai Ihe camera operation in 
execution is inoperable at 4 MHz this time in the above step 
#103, the control progresses to step #107 to stop the camera 
control operation in execution and then lo step #108. In the 
step #108, a backup operation is performed for the camera 
control data. Subsequently, the control progresses to step 
#109 to give an alarm to inform the photographer of an 
occurrence of a power supply interruption by using display 
means not shown such as an external LC1> for a camera or 
the like or sound genera lion means such as a buzzer. In the 
next step #118, the camera is put in a standby stale; if the 
power source volume VDD resumes a voltage of Vh or 
higher, the CPU causes the operating frequency to lie 
changed to 16 MIIz to resume the operation (step #111). On 
the other hand, if the power source voltage VDD drops 
further below VI, the CPU is initialized in response lo a reset 
signal from the reset circuit 6 and the camera is put in a 
standby state unril the power source voltage VDD rises to 
Vh or higher where the high-speed operation is guaranteed, 
thereafter the camera is restarted when the power source 
voltage VDD becomes Vh or higher as shown in FIG. 6. 

[0041] According to the second embodiment, if the power 
source voltage drops below the operation guaranteeing volt- 
age Vh at the 16 Mllz operation for the normal operation of 
the camera, the operating frequency is changed over to 4 
MH/, with an interruption instead or a reset operation, and 
furthermore il' Ihe conlrol program in execution is operable 
also at 4 MIIz, the operation is continued, by which the 
operation is not initialized even if a power supply interrup- 
tion occurs and the camera operation can be continued at a 
low voltage. 

[0042] Furthermore, though the operating frequency is 
changed immediately from 16 MHz to 4 MHz after the 
oeeurrence of the interruption, a capacitor is arranged 
between the power source voltage VDD and a ground and 
the interruption voltage is set to "Vh'=Vh+AV M higher than 
Vh, Ihereby enabling the camera operation requiring the 16 
MHz operation to be completed during a drop from Vh 1 Lo 
Vh and therefore preventing the camera operation from 
being stopped in a half-finished stage. vSpccifically, suppos- 
ing that T represents consumed current needed for the camera 
operation requiring the 16 MIIz operation (for example, a 
distance measurement operation) and f represents time 
needed for the operation, the capacitance C of the capacitor 
and the interruption voltage W arc determined so as lo 
satisfy the following: 

[0043] by which the operating frequency can be changed 
lo 4 MHz after the distance measurement operation is 
terminated even if an interruption at a lower power source 
voltage occurs during the distance measurement operation. 

[0044] While the camera operation inoperable at 4 MHz is 
the distance measurement operation or the camera vibration 
detecting operation in the above second embodiment, it is 
not limited lo them, but other camera operations may be 
determined to be inoperable at 4 MHz according to a 
performance required tor the camera. 

[0045] In addition, while the present invention has been 
described by giving examples in which the invention is 
applied to a camera in the above first and second embodi- 
ments, the present invention is not limited to them, bul the 
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invention is applicable lo an electronic tie vice other than a 
camera only if the electronic device controls operations with 
a microcomputer. 

What is claimed is: 

1. An electronic device, comprising; 

an arilhmelic circuit for controlling said electronic device; 

an operating frequency changeover circuit for changing 
an operating frequency of said arithmetic circuit to one 
of a plurality of frequencies; and 

a voltage detecting circuit for detecting that a power 
source voltage supplied to said arilhmelic circuit drops 
below a predetermined voltage value guaranteeing an 
operation of said arithmetic circuit at a predetermined 
operating frequency, 

wherein said arithmetic circuit causes said operating 
frequency changeover circuit lo change the operating 
frequency of said arithmetic circuit to a frequency 
lower than the predetermined frequency if it is detected 
that the power source voltage drops below the prede- 
termined voltage value. 

2. An electronic device, comprising: 

an arithmetic circuit for controlling said electronic device ; 

a first voltage detecting circuit for detecting that a power 
source voltage supplied to said arithmetic circuit drops 
below a first voltage value guaranteeing an operation oT 
said arithmetic circuit al a liisl operating Irequency; 

a second voltage detecting circuit for detecting that said 
power source voltage drops below a second voltage 
value guaranteeing an operation of said arithmetic 
circuit at a second operating frequency higher than said 
first operating frequency; 

an operating frequency changeover circuit for changing 
the operating frequency of said arithmetic circuit; and 

a reset circuit foT resetting a program operation of said 
arilhmelic circuit, 

wherein, if il is detected that said power source voltage 
drops below said second voltage value, said arilhmelic 
circuit causes said operating frequency changeover 
circuit to change the operating frequency of said arith- 
metic circuit from said second operating frequency to 
said first operating frequency, and if it is delected thai 
said power source voltage drops below said first volt- 
age value, said reset circuit for resetting the program 
operation of said arithmetic circuit. 

3. The device according to claim 2, further comprising an 
interruption signal generating circuit, for generating an inter- 
ruption signal causing said arithmetic circuit to perform an 
interrupting operation if il is detected that said power soutcc 
voltage drops below said second vollagc value, wherein said 
arithmetic circuit causes said operating frequency 
changeover circuit to change the operating frequency of said 
arithmetic circuit from said second operating frequency to 
said first operating Irequency if said interruption signal is 
generated. 

4. The device according to claim .1, wherein said arith- 
metic circuit causes said operating frequency changeover 
circuit to change the operating Irequency of said arilhmelic 
circuit from said second operating frequeucy to said first 
operating frequency and wherein said arithmetic circuit 
executes a control operation operable at said first operating 
frequency as said interrupting operation. 
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5. The device according to claim 4, wherein said arith- 
metic circuit performs a control data protecting operation, as 
said interrupting operation, necessary for enabling continu- 
ation of ibe control operation before said power source 
voltage drops below said second voltage value wbeu said 
power source voltage resumes said second voltage value. 

6. The device according to claim 4, wherein said arith- 
metic circuit gives iin alarm to inform a user that said p(Avcr 
source voltage drops below said second voltage va lue as said 
interrupting operation. 

7. An electronic device, comprising: 

an arithmetic circuit for controlling said electronic device; 

a first voltage detecting circuit for detecting that a power 
source voltage supplied to said arithmetic circuit drops 
below a first voltage value guaranteeing an operation of 
said arithmetic circuit at a first operating frequency; 

a second voltage delecting circuit for delecting that said 
power source voltage drops below a second voltage 
value guaranteeing an operation of said arithmetic 
circuit at a second operating frequency higher than said 
first operating frequency; 

an operating frequency changeover circuit for changing 
the operating frequency of said arithmetic circuit; and 

o determination circuit for determining whether a pro- 
cessing operation that cannot be coutiuued at said first 



operating frequency is being performed when the oper- 
ating frequency of said arithmetic circuit is changed to 
said first operating frequency; 

wherein, if it is detected that said power source voltage 
drops below said second voltage value, said ariihmelic 
circuit causes said operating frequency changeover 
circuit to change the opcialing frequency of said arith- 
metic circuit from said second operating frequency to 
said lirsl operating frequency, and if said determination 
circuit determines that the processing operation that 
cannot be continued at said first operating frequency is 
being performed, said arithmetic circuit stops the pro- 
cessing operation being executed. 

8. The device according to claim 7, wherein the process- 
ing operation that cannot be continued at said first operating 
frequency is a distance measurement operation or a vibration 
control operation. 

9. The device according to claim 1 , wherein said elec- 
tronic device is a camera. 

10. The device according to claim 2, wherein said elec- 
tronic device is a camera. 

11. The device according to claim 7, wherein said elec- 
tronic device is a camera. 
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